Isospectral potentials on a discrete lattice. III by Kappeler, T
Zurich Open Repository and
Archive
University of Zurich
Main Library
Strickhofstrasse 39
CH-8057 Zurich
www.zora.uzh.ch
Year: 1989
Isospectral potentials on a discrete lattice. III
Kappeler, T
Abstract: Continuing prior work of the author, spectral problems for a discretized version of the Schrödinger
equation ’Laplacian plus potential’ on the torus are considered. Spectral invariants are constructed and
with their help isospectral sets of certain nongeneric potentials are determined.
DOI: 10.2307/2001410
Posted at the Zurich Open Repository and Archive, University of Zurich
ZORA URL: http://doi.org/10.5167/uzh-22927
Originally published at:
Kappeler, T (1989). Isospectral potentials on a discrete lattice. III. Transactions of the American
Mathematical Society, 314(2):815-824. DOI: 10.2307/2001410
University of Zurich
Zurich Open Repository and Archive
Winterthurerstr. 190
CH-8057 Zurich
http://www.zora.uzh.ch
Year: 1989
Isospectral potentials on a discrete lattice. III
Kappeler, T
http://dx.doi.org/10.2307/2001410.
Postprint available at:
http://www.zora.uzh.ch
Posted at the Zurich Open Repository and Archive, University of Zurich.
http://www.zora.uzh.ch
Originally published at:
Kappeler, T (1989). Isospectral potentials on a discrete lattice. III. Transactions of the American Mathematical
Society, 314(2):815-824.
http://dx.doi.org/10.2307/2001410.
Postprint available at:
http://www.zora.uzh.ch
Posted at the Zurich Open Repository and Archive, University of Zurich.
http://www.zora.uzh.ch
Originally published at:
Kappeler, T (1989). Isospectral potentials on a discrete lattice. III. Transactions of the American Mathematical
Society, 314(2):815-824.
WUDQVDFWLRQV RI WKHDPHULFDQ PDWKHPDWLFDO VRFLHW\9ROXPH1XPEHU$XJXVW
,6263(&75$/327(17,$/621$',6&5(7(/$77,&(,OO
7+20$65$33(/(5
$EVWUDFW &RQWLQXLQJ SULRU ZRUN RI WKH DXWKRU VSHFWUDO SUREOHPV IRU D GLV
FUHWL]HG YHUVLRQ RI WKH 6FKU|GLQJHU HTXDWLRQ 
/DSODFLDQ SOXV SRWHQWLDO
 RQ WKH
WRUXV DUH FRQVLGHUHG 6SHFWUDO LQYDULDQWV DUH FRQVWUXFWHG DQG ZLWK WKHLU KHOS
LVRVSHFWUDO VHWVRI FHUWDLQ QRQJHQHULF SRWHQWLDOV DUHGHWHUPLQHG
,QWURGXFWLRQ DQG VXPPDU\
&RQWLQXLQJ LQYHVWLJDWLRQV RI >.O .@ ZHFRQVLGHU WKH GLVFUHWH 6FKU|GLQJHU
HTXDWLRQ


GLVFUHWH 8[ 4[8[  :[   RQ=G
LD
O8[O H8[   LQ/
ZKHUH / GHQRWHV D ODWWLFH LQ = RI WKH IRUP 1O 1O 1 !  4
GHQRWHV D /SHULRGLF SRWHQWLDO DQG D   D[  DG LQ 5 LV WKH VRFDOOHG
FU\VWDO PRPHQWXP 2EVHUYH WKDW D    FRUUHVSRQGV WR SHULRGLF ERXQGDU\
FRQGLWLRQV :H UHIHU WR  DV WKH DSHULRGLF ERXQGDU\ FRQGLWLRQ $V LQ
>.O .@ $GLVFUHWHLV FRQYHQLHQWO\ GHILQHG DV $GLVFUHWH&[  (??[\K L 8\ IRU
8 =Gª& ZLWK ??[??[  (WL ,, IRU [ LQ ]GŶ
)RU WKH FRQYHQLHQFH RI WKH UHDGHU OHW XV JLYH D PDWUL[ UHSUHVHQWDWLRQ RI
WKH RSHUDWRU ²ZKHQ UHVWULFWHG WR D IXQGDPHQWDO GRPDLQ RI 9 ZLWK
UHVSHFW WR D VXLWDEO\ FKRVHQ FDQRQLFDO EDVLV LQ WKH FDVHZKHUH 4²
OD
$[ G  1[1PDWUL[
5HFHLYHGE\WKHHGLWRUV)HEUXDU\ 
0DWKHPDWLFV6XEMHFW&ODVVLILFDWLRQ5HYLVLRQ3ULPDU\36HFRQGDU\$
 $PHULFDQ 0DWKHPDWLFDO 6RFLHW\  SHUSDJH

 7+20$65$33(/(5
DQG
²OF
G  1[1PDWUL[
,Q WKLV SDSHU ZHSURYH WKH IROORZLQJ UHVXOWV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 OG ª 5 EH D /SHULRGLF SRWHQWLDO ZLWK WKH SURSHUW\ WKDW
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7KHRUHP  /HW 1 !  DQG G !  EHLQWHJHUV /HW WZR /SHULRGLF SRWHQWLDOV 4
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VSHFWUDO LQYDULDQW IRUHDFKYDOXHRI W 7KHILUVWIHZFRHIILFLHQWVRIWKHH[SDQVLRQ
RI WKLV WUDFH DW W² FDQ EH HDVLO\FRPSXWHG $VD UHVXOW ZHJHW
3URSRVLWLRQ  <[	4[ <[	4[ DQG -[HU4[ DUH VSHFWUDO LQYDUL
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 7+20$65$33(/(5
DW PRVW G  QRQ]HUR HQWULHV 7KXV WKH SURGXFWV $ 4I Q !  RI WKH
LQILQLWHPDWUL[ $ DUHZHOOGHILQHG 'HILQH 0  PD[^?4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[\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L!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[\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'HQRWH E\ */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 */W[\D4 WKH FRHIILFLHQWV RI WKH PDWUL[
H[SW$ 4U D H[WHQGHG LQ [ DQG \DSHULRGLFDOO\ WR WKH ZKROH RI =[
=  $ U D GHQRWHV WKH ) [7 PDWUL[ FRUUHVSRQGLQJ WR $ _U ZKHQ
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*/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=  LQWURGXFH WKH DYHUDJHG SRWHQWLDO $H4[   A A  4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1$1O1H-[
[HU
ZKLFKLVDVSHFWUDO LQYDULDQW DFFRUGLQJWR 3URSRVLWLRQ  2QHFRQFOXGHV WKDW
1-  $1N[1H\4\$N\[4[
N R [HU\H]G
LV DQ LQYDULDQW RI WKH %ORFK VSHFWUXP 8VH DJDLQ WKDW $[\ ² IRU
,,\OOL!QWRYHULI\WKDW
 $1N[1H\4\$N\[4[
\H]G
 $1aN[1H[ NH4[ NH$N[NH[4[
%\DVWUDLJKWIRUZDUG LQGXFWLYH DUJXPHQW RQHVHHVWKDW $ 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    IRUDOO
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DVSHFWUDO LQYDULDQW 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LVDQ LQYDULDQW RI WKH %ORFKVSHFWUXP 7KH IROORZLQJFRPSXWDWLRQ ILQLVKHVWKH
SURRI RI WKH SURSRVLWLRQ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 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